Influence of inspiratory assistance on ventilatory control during moderate exercise.
In five healthy subjects, we studied the effects of controlled mechanical unloading of the respiratory system on ventilatory control during moderate exercise, utilizing a modified positive-pressure ventilator (IEEE Trans. Biomed. Eng. BME-33: 361-365, 1986). We were especially interested in whether isocapnia was maintained when a portion of the normal ventilatory response to constant-load cycling was subserved by the ventilator. The mechanical unloading was achieved by "assisting" airflow throughout inspiration in a constant proportion to instantaneous flow. Two modest degrees of assistance (A1 = 1.5 and A2 = 3.0 cmH2O X l-1 X s) were imposed. The assistance caused minute ventilation (VE) to increase immediately (inspiratory time shortening and tidal volume rising) and end-tidal PCO2 (PETCO2) to fall. Some 10-15 s later, inspiratory occlusion pressure (P100) decreased, and in the new steady-state VE and PETCO2 were virtually restored to their control exercise levels. The modest residual hyperventilation [delta PETCO2 = -0.9 Torr (A1) and -1.6 Torr (A2)], which was not significant statistically, contrasted markedly with the much larger increase predicted for VE had there been no compensatory reduction in ventilatory drive (as evidenced by the fall in P100). Consistent with earlier studies utilizing resistive loading (J. Appl. Physiol. 35: 361-366, 1973 and Acta Physiol. Scand. 120: 557-565, 1984), these observations suggest that ventilatory drive during moderate exercise is controlled to compensate for modest changes in respiratory-mechanical load, so that VE is preserved at a level appropriate to metabolic rate or nearly so.